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©  Process  for  producing  flux  for  brazing. 

©  A  flux  for  brazing  is  prepared  from  31.5%  to 
56.2%  of  KF  and  68.5%  to  43.8%  of  at  least  one  of 
7-AIF3  and  finely  divided  /9-AIF3.  The  KF  is  dis- 
solved  in  water,  and  the  AIF3  is  then  placed  into  the 
resulting  KF  aqueous  solution  to  react  the  KF  with 
the  AIF3.  The  reaction  product  is  dried. 

CM 
<  

i n  

i n  
a t  
cm 

CL 
i u  

Xerox  Copy  Centre 



1 EP  0  295  541  A2 2 

PROCESS  FOR  PRODUCING  FLUX  FOR  BRAZING 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  process  for 
producing  a  flux  for  brazing,  and  more  particularly 
to  a  process  for  producing  a  flux  for  brazing  for  use 
in  fabricating  automotive  condensers,  radiators, 
evaporators,  heaters  and  other  aluminum  heat  ex- 
changers. 

The  percentages  as  used  herein  and  in  the 
appended  claims  are  by  weight,  and  the  term 
"aluminum"  is  used  herein  as  including  alloys 
thereof. 

In  brazing  aluminum  materials,  fluxes  are  used 
for  removing  oxide  coatings  from  the  surfaces  to 
be  joined  together.  While  chloride  fluxes  have  here- 
tofore  been  used  for  this  purpose,  they  leave  resi- 
dues  which  cause  corrosion  to  aluminum  after 
brazing  and  which  must  therefore  be  removed  by 
washing.  Nevertheless,  depending  on  the  construc- 
tion  of  the  brazed  article,  such  residues  are  not 
always  removable  completely. 

To  overcome  the  above  problem,  U.S.  Patent 
No.  3,951,328  proposes  a  flux  in  the  form  of  a 
mixture  of  potassium  fluoaluminate  complexes  es- 
sentially  free  of  unreacted  KF  and  having  a  com- 
position  corresponding  to  an  AIF3/KF  ratio  between 
about  65:35  and  about  44:55. 

The  "potassium  fluoaluminate  complexes"  re- 
fers  to  complexes  of  the  type  formed  by  fusion  of 
AIF3  and  KF,  such  complexes  having  the  formulas 
K3AIF6  and  KAIF+.  The  complexes  are  formed  by 
the  fusion  of  AIF3  and  KF  to  render  the  flux  free 
from  unreacted  KF.  When  containing  unreacted  KF, 
the  flux  is  hygroscopic  and  is  unsuitable  for  use  in 
the  form  of  an  aqueous  slurry,  since  slurrying  of 
the  flux  in  water  would  result  in  solution  of  KF  and 
consequent  possibility  of  disproportionation  of  the 
flux  on  drying  and  melting  point  variability. 

However,  resorting  to  the  step  of  fusing  KF  and 
AIF3  in  forming  the  complexes  entails  an  increase 
in  the  production  cost  of  the  flux  and  is  unfavorable 
in  view  of  production  efficiency. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  overcome  the  fore- 
going  problems  and  provides  a  process  for  produc- 
ing  a  flux  for  brazing  which  comprises  preparing 
31.5%  to  56.2%  of  KF  and  68.5%  to  43.8%  of  at 
least  one  of  7-ASF3  and  B-AIF3,  reacting  the  KF 
with  the  AIF3  in  water,  and  drying  the  reaction 
product.  A  flux  free  from  unreacted  KF  can  be 
obtained  efficiently  by  this  process  without  resort- 

ing  to  any  fusion  step. 
The  AIF3  to  be  used  in  the  process  of  the 

invention  must  be  7-AIF3,  /S-AIF3  or  a  mixture  of  7- 
AIF3  and  0-AIF3.  a-AIF3,  if  reacted  with  KF,  fails  to 

5  undergo  an  exothermic  reaction,  permitting  the  re- 
sulting  flux  to  contain  unreacted  KF. 

The  amounts  of  the  reactants  should  be  31  .5% 
to  56.2%  of  KF,  and  68.5%  to  43.8%  of  at  least 
one  of  7-AIF3  and  0-A\Fa  because  if  the  amounts 

70  are  outside  these  ranges,  the  liquidus  temperature 
exceeds  600°  C,  with  the  likelihood  that  the  flux  will 
not  melt  fully  during  brazing,  possibly  failing  to 
effect  satisfactory  brazing.  Solders  generally  used 
for  brazing  aluminum  are  about  600°  C  in  melting 

75  point.  In  the  above  ranges,  it  is  more  preferably  to 
use  38.9%  to  46.8%  of  KF,  and  61.1%  to  53.2%  of 
at  least  one  of  7-AIF3  and  /S-AIF3.  Most  preferably, 
about  45.8%  of  KF,  and  about  54.2%  of  at  least 
one  of  7-AIF3  and  /3-AIF3  are  used. 

20  Finely  divided  KF  and  at  least  one  of  finely 
divided  7-AIF3  and  finely  divided  j8-AIF3  are  pre- 
pared.  First,  the  KF  is  dissolved  in  water  to  obtain  a 
KF  aqueous  solution.  Since  KF  has  a  high  solubility 
in  water  (about  97%),  the  KF  to  be  dissolved  can 

25  be  in  the  form  of  a  block  instead  of  the  finely 
divided  KF. 

The  finely  divided  AIF3  is  then  placed  into  the 
KF  aqueous  solution,  preferably  in  small  portions 
while  stirring  the  solution  so  as  to  uniformly  dis- 

30  perse  the  finely  divided  AIF3.  The  finely  divided 
AIF3  to  be  used  is  about  150  mesh  (about  100  u.m) 
in  means  particle  size  as  is  usually  the  case  with 
commercial  products  for  industrial  use,  although 
this  particle  size  is  not  limitative.  After  the  AIF3  has 

35  been  placed  into  the  KF  aqueous  solution,  the 
mixture  is  further  continuously  stirred  for  10  to  20 
minutes  when  required.  The  stirring  is  discontinued 
upon  the  KF  and  AIF3  starting  to  undergo  an  ex- 
othermic  reaction.  When  it  takes  an  excessively 

40  long  period  of  time  to  initiate  the  exothermic  reac- 
tion,  it  is  recommended  to  preheat  the  KF  aqueous 
solution  to  about  50  'c  Both  KF  and  AIF3  may  be 
placed  into  water  and  then  stirred. 

The  exothermic  reaction  proceeds  at  120  to 
45  130°  C.  With  the  progress  of  the  exothermic  reac- 

tion,  the  water  evaporates  off  almost  completely. 
The  reaction  product  is  dried  in  the  atmosphere  at 
a  temperature  of  100  to  550°  C  to  give  a  flux. 

When  the  flux  obtained  is  to  be  used  for  braz- 
50  ing,  it  is  desirable  to  suspend  the  flux  in  water  or 

like  liquid  and  uniformly  apply  the  suspension  to 
the  two  pieces  of  aluminum  material  to  be  joined 
together  with  a  brazing  solder  interposed  there- 
between.  The  flux  may  be  applied  by  any  method 
such  as  immersion,  spraying  or  brush  coating,  but 
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immersion  is  most  desirable.  The  solder  is  melted 
for  brazing  by  heating  the  assembly  in  a  nonox- 
idizing  atmosphere  such  as  an  inert  gas  atmo- 
sphere  at  a  temperature  lower  than  the  melting 
point  of  the  aluminum  material  but  higher  than  the 

f  melting  point  of  the  flux. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Example  1_ 

Finely  divided  KF  (5.5  kg)  having  a  purity  of 
99.8%  and  6.5  kg  of  finely  divided  7-AIF3  having  a 
purity  of  at  least  90%  for  industrial  use  were  pre- 
pared.  First,  6  liters  of  water  was  added  to  the  KF 
to  obtain  a  KF  aqueous  solution. 

The  7-AIF3  was  then  placed  in  small  portions 
into  the  KF  aqueous  solution  while  stirring  the 
solution.  When  the  stirring  was  continued  for  10 
minutes  further  after  the  whole  amount  of  7-AIF3 
was  placed  in,  an  exothermic  reaction  started, 
whereupon  the  stirring  was  discontinued.  The  water 
evaporated  off  almost  completely  with  the  progress 
of  the  exothermic  reaction. 

The  reaction  product  was  dried  in  the  atmo- 
sphere  at  200°  C  for  300  minutes,  giving  a  flux. 
When  the  composition  of  the  flux  was  analyzed,  the 
flux  was  found  to  contain  7-AIF3,  K3AIFS  and  a 
small  amount  of  K2AIF5  but  no  KF. 

Example  2 

Finely  divided  KF  (5.0  kg)  having  a  purity  of  at 
least  97%  for  industrial  use  and  7.0  kg  of  finely 
divided  7-AIF3  having  a  purity  of  at  least  90%  for 
industrial  use  were  prepared.  First,  6  liters  of  water 
was  added  to  the  KF  to  obtain  a  KF  aqueous 
solution. 

The  7-AIF3  was  then  placed  in  small  portions 
into  the  KF  aqueous  solution  while  stirring  the 
solution.  When  the  stirring  was  continued  for  10 
minutes  further  after  the  whole  amount  of  7-AIF3 
was  placed  in,  an  exothermic  reaction  started, 
whereupon  the  stirring  was  discontinued.  The  water 
evaporated  off  almost  completely  with  the  progress 
of  the  exothermic  reaction. 

The  reaction  product  was  dried  in  the  atmo- 
sphere  at  200°  C  for  300  minutes,  giving  a  flux. 
When  analyzed,  the  flux  was  found  to  contain  7- 
AIF3,  KAIF4.,  K3AIFs  and  K2AIF5-H20  but  no  KF. 

Example  3 

A  flux  was  preapred  in  the  same  manner  as  in 
Example  2  with  the  exception  of  using  /S-AIF3  hav- 

5  ing  a  purity  of  at  least  90.0%  for  industrial  use  in 
place  of  the  7-AIF3.  When  analyzed,  the  flux  was 
found  to  contain  -̂AIF3,  KAIF4.,  K3AIFS  and  a  small 
amount  of  K2AIF5-H2O  but  no  KF. 

70 
Example  4 

A  flux  was  obtained  in  the  same  manner  as  in 
Example  2  with  the  exception  of  preparing  50.0  kg 

75  of  finely  divided  KF  having  a  purity  of  99.3%,  and 
30.0  kg  of  7-AIF3  and  4.0  kg  of  0-AIF3  both  finely 
divided  and  having  a  purity  of  at  least  90.0%  for 
industrial  use.  When  analyzed,  the  flux  was  found 
to  contain  7-AIF3,  J8-AIF3,  KAIF*,  K3AIFS  and  a 

20  small  amount  of  K2AIF5-H2O  but  no  KF. 

Comparative  Example 

25  Finely  divided  KF  (5.5  kg)  having  a  purity  of  at 
least  97.0%  for  industrial  use  and  6.3  kg  of  finely 
divided  a-AIF3  having  a  purity  of  at  least  90.0%  for 
industrial  use  were  prepared.  First,  6  liters  of  water 
was  added  to  the  KF  to  obtain  a  KF  aqueous 

30  solution.  The  a-AIF3  was  then  placed  in  small  por- 
tions  into  the  KF  aqueous  solution  while  stirring  the 
solution.  Although  the  mixture  was  continuously 
stirred  after  the  whole  amount  of  a-AIF3  was  placed 
in,  no  exothermic  reaction  occurred. 

35  The  reaction  product  was  dried  in  the  atmo- 
sphere  at  200°  C  for  300  minutes  to  give  a  flux. 
When  analyzed,  the  flux  was  found  to  contain 
-AIF3,  K3AIF6  and  further  large  quantities  of  unreac- 
ted  KF  and  KF-2H20. 

40  The  fluxes  obtained  in  Examples  1  to  4  were 
tested  for  brazing  properties  by  the  following  meth- 
od,  using  aluminum  panels  of  A1050,  and  brazing 
sheets  each  comprising  a  base  of  A3003  and  a 
brazing  solder  of  A4045  cladding  one  surface  of 

45  the  base.  Water  was  added  to  each  of  the  fluxes  of 
Examples  1  to  4  to  prepare  a  suspension  having  a 
concentration  of  8%.  The  aluminum  panel  and  the 
brazing  sheet  to  be  joined  together  were  immersed 
in  the  suspension,  then  withdrawn  and  dried. 

50  The  panel  and  sheet  were  then  fitted  together 
and  heated  at  610°  C  for  5  minutes  for  brazing  in 
an  oven  adjusted  to  a  dew  point  of  -40°  C  with  N2 
gas. 

Each  of  the  brazed  assemblies  thus  obtained 
55  was  then  checked  for  the  brazed  state  to  find  that 

the  fillet  formed  was  satisfactory  to  give  an  ex- 
cellent  brazed  joint. 

3 
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Claims 

1.  A  process  for  producing  a  flux  for  brazing 
comprising  preparing  31.5%  to  56.2%  of  KF  and 
68.5%  to  43.8%  of  at  least  one  of  7-AIF3  and  /S-  5 
AIF3,  dissolving  the  KF  in  water,  reacting  the  KF 
with  the  AIF3  in  the  water,  and  drying  the  reaction 
product.  I  

2.  A  process  as  defined  in  claim  1  wherein  the 
AIF3  is  in  a  finely  divided  form  and  has  a  mean  10 
particle  size  of  about  1  00  mesh. 

3.  A  process  as  defined  in  claim  1  wherein  the 
reaction  product  is  dried  at  100  to  550°  C. 

4.  A  process  as  defined  in  claim  1  wherein 
both  the  KF  and  the  AIF3  are  placed  into  water  and  75 
stirred. 

5.  A  process  as  defined  in  claim  1  wherein  the 
KF  is  dissolved  in  water,  and  the  AIF3  is  placed 
into  the  resulting  KF  aqueous  solution  while  stirring 
the  solution.  20 

6.  A  process  as  defined  in  claim  5  wherein  the 
KF  aqueous  solution  is  preheated  to  about  50°  C 
before  the  AIF3  is  placed  thereinto. 

7.  A  process  as  defined  in  claim  5  wherein  the 
solution  is  continuously  stirred  for  10  to  20  minutes  25 
further  after  the  AIF3  has  been  placed  thereinto. 
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